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Description 
Technical Field 

[0001] This invention relates generally to radio fre- 
quency (RF) communication systems, and more partic- 
ularly to battery powered subscriber units operating 
within such systems, and is particularly directed toward 
an energy saving protocol for battery powered subscrib- 
er units operating within a trunked RF communication 
system. 

Background Art 

[0002] Broadly stated, the goal of any energy saving 
system is to prolong thef unctional life of a device without 
degrading or disrupting the device's proper operation. 
To do this, the lifetime of the device's energy source (i. 
e., the battery) must be extended. Several energy sav- 
ing techniques designed to accomplish battery life ex- 
tension are known. The most widely known techniques 
involve the "Battery Savers" commonly used in the pag- 
ing receiver arts. Typical of these battery saving tech- 
niques are methods to temporarily inactivate non-es- 
sential circuits during periods of non-activity. In more ad- 
vanced battery savers, it is also known to reduce the 
operational speed (i.e., clock rate) of microprocessors 
and other digital circuits. In this way, the discharge rate 
of the battery is reduced thereby extending the pager's 
operational life. 

[0003] However useful the paging battery saving 
techniques may be, they suffer a common detriment that 
mitigates against their proliferation into other applica- 
tions, such as, for example, a trunked two-way commu- 
nication system. This detriment consists chiefly of de- 
signed-in inflexibility and inefficiency in the communica- 
tion protocol. Typically, paging systems operate using 
time division multiplex (TDM) principles wherein a com- 
munication channel is divided into repetitive frames hav- 
ing multiple slots. One slot comprises a controt/sync slot 
that each pager must receive to determine if one or more 
subsequent slots contain a message to be received. 
Thus, a pager not receiving a message in any particular 
frame need only be active to receive the control/sync 
slot, and may "sleep" for the remaining duration of the 
frame. 

[0004] While facially sound, the battery saving prac- 
tices of the paging receiver art are inflexible in that the 
communication protocol need be preconceived and 
fixed prior to providing communication services. Once 
established, protocol designers typically resists modifi- 
cations or improvements despite technological advanc- 
es, system loading, or other changed conditions. More- 
over, conventional paging battery saving techniques are 
inefficient in that each pager must receive the control/ 
sync slot whether or not it will receive a message in that 
frame. The process of receiving the control/sync slot in- 
efficient in and of itself for each frame that a message 



2 

is not received. Accordingly, extending these tech- 
niques into other applications would only continue the 
proliferation of inflexible communication systems. 
[0005] In contrast to paging systems, two-way 
5 trunked communication systems operate to allocate 
several communication channels among a plurality of 
subscriber units. When not participating in a call, each 
subscriber unit monitors a control channel to receive sig- 
nalling and control information that permits the subscrib- 
io er units to communicate either individually or in groups 
(commonly denoted "talk-groups"). The signalling and 
control information transmitted over the control channel 
is repeated from time to time to insure that each sub- 
scriber unit will receive the required channel informa- 
*5 tion. In this way a subscriber unit returning to the control 
channel from a first call may receive the information re- 
quired to join another call already in progress. Accord- 
ingly, a need exists for an energy saving protocol suita- 
ble for use in two-way communication systems. 
[0006] Know battery saving techniques include Euro- 
pean patent application EP 0255048 which teaches a 
portable radio telephone providing a battery saverto pe- 
riodically interrupt the battery power of the telephone 
when it is outside of the service area, and United States 
patent application US 4449248 which describes a cen- 
tralized communication system including a central sta- 
tion for controlling the battery saver circuits of a plurality 
of subscriber units. 

[0007] GB21 9891 2A describes a safety power cut off 
device for a radio transceiver in which excessive current 
being drawn by the device results in the power supply 
being disabled. 

Summary of the Invention 

[0008] According to a first aspect of the invention 
there is provided a method of operation of a communi- 
cation system as claimed in claim 1 . In this way, the du- 
ration of the "sleep" interval may be optimally varied 
based upon the subscriber unit's communication history. 
[0009] According to a second aspect of the invention 
there is provided a subscriber unit as claimed in claim 2. 

Brief Description of the Drawings 

[0010] 

Figure 1 is a block diagram of a two-way trunked 
communication system according to the present in- 
vention; 

Figure 2 is a block diagram of a subscriber unit in 
accordance with the present invention; 
Figure 3 is a flow diagram illustrating the steps ex- 
ecuted by the subscriber unit of Figure 2 in accord- 
ance with the present invention; 
Figures 4a-4d are flow diagrams illustrating the op- 
eration of the central controller of Figure 1 in ac- 
cordance with the present invention. 
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Detailed Description of the Preferred Embodiment 

[001 1 ] Referring to Figure 1 , a block diagram of a two 
way trunked communication system 100 according to 
the present invention is shown. The fixed equipment of 
the trunked communication system 100 consists of a 
controller 102, which is coupled via a data/control bus 
104 and an audio bus 106 to a plurality of repeaters 
108a-108e. A radio frequency communication channel 
associated with each repeater is shared among a plu- 
rality of subscriber units (two shown) to provide voice 
and data communication between individual subscriber 
units or groups of subscribers. Typically, one of the re- 
peaters is selected to be a control station, which re- 
ceives channel requests and transmits channel grants 
from and to the subscriber units. Optionally, the control 
and signalling information may be transmitted subaudi- 
bly over one or more of the repeaters 1 08a-1 08e. In this 
way, a repeater need not be dedicated to performing the 
control and signalling function. 

[0012] According to the invention, the controller 1 02 
comprises a microcontroller 112, which preferably is 
embodied as an MC68020 microcontroller manufac- 
tured by Motorola, Inc., or its functional equivalent. The 
microcontroller 1 1 2 controls the various repeaters 1 08a- 
108e via the data bus 104, and also receives channel 
requests and transmits channel grants from and to the 
subscriber units via the data bus 1 04 and the repeaters 
108a-108e. 

[001 3] The microcontroller 1 1 2, together with any re- 
quired memory components, measures and maintains 
a historical record of the communication activity of each 
subscriber unit and each talk-group of subscriber units. 
In the preferred embodiment of the present invention, 
this historical record comprises a chronological time-of- 
day record of a unit's or group's communication traffic, 
which is maintained for the preceding business day's 
communication activities. 

[0014] According to communication traffic studies, 
each subscriber unit will make one call per hour, and 
each dispatch type call typically lasts for approximately 
twenty eight seconds. By examining the communication 
traffic over a selected time interval (preferrably exam- 
ined in fifteen minutes sections), the microcontroller 1 1 2 
predicts the likelihood that a subscriber (or group) will 
make or receive a call over a future time interval. That 
is, if the historical record for a time interval correlates 
highly over the historical data base, then the model of 
the communication activity provided by the historical da- 
ta base should accurately predict the communication 
traffic over a future time interval. Using these predic- 
tions, the central 102 transmits a code (via a repeater) 
to one or more subscriber units instructing them to enter 
an energy saving mode, wherein non-essential circuits 
and subsystems are deactivated for a time interval 
based upon the received code, which in turn, is based 
upon a predicted period of non-activity. Of course, de- 
pending upon the transmission habits of the various 



subscribers, the predicted period of non-activity may be 
a short or a long interval. Accordingly, the time each sub- 
scriber (or group) is instructed to enter the energy saving 
mode will vary in accordance with these predictions, and 
5 at each interval, subscriber units may be instructed to 
enter the energy saving mode at varying times. 
[0015] Since a subscriber (or group) operating in the 
energy saving mode cannot receive a transmission from 
other subscriber unit, the present invention contem- 

10 plates storing (voice or data) messages from other sub- 
scribers that do not meet the communication activity 
model. Accordingly, each repeater 108a-108e is cou- 
pled (via the audio bus 106) to a voice storage unit 114. 
A message received for a "sleeping" subscriber unit will 

'5 be stored in the message storage unit until the energy 
saving mode has been terminated. Since the central 
knows when the subscriber unit will "awake" from the 
energy saving mode, the microcontroller 1 1 2 commands 
the voice synthesizer 116 to transmit a stored voice 

20 message to the subscriber unit at the earliest possible 
moment. Of course, data messages may be transmitted 
without converting them into voice information. In this 
way, the energy saving sleep interval comprises a func- 
tion of each subscriber's communication habits, with 

25 message storage contemplated for those messages 
that do not conform with the communication traffic mod- 
el. 

[0016] Once a subscriber unit (or group) exits 
(awakes) from the energy saving mode, the control/sig- 

30 nailing information transmitted from the central 102 is 
monitored to determine if a stored message will be for- 
warded for reception. If no message is forthcoming, the 
subscriber unit (or group) automatically re-enters the 
energy saving mode for the time duration last received. 

35 This process of exiting and re-entering the energy sav- 
ing mode continues for a fifteen minute interval, which 
represents the preferred time interval for the central to 
re-examine and predict communication activity for the 
next fifteen minute period. Thus, at each fifteen minute 

40 interval, the central 1 02 examines the stored communi- 
cation history to predict the communication activity for 
the next fifteen minute period. In this way, the central is 
not overburdened since subscriber units will exit and re- 
enter the energy saving mode automatically for fifteen 

45 minutes, giving the central ample time to process other 
information and control the communication system's ac- 
tivities. 

[001 7] In some cases, a subscriber will not have a reg- 
ular and habitual communication traffic pattern. In these 

50 cases, examination of the historical data base may pro- 
vide uncertain information in that the historical commu- 
nication data will not sufficiently correlate to enable a 
prediction to be made with high accuracy. Accordingly, 
the subscriber unit may not be ordered to enter an en- 

55 ergy saving mode (or instructed to enter the energy sav- 
ing mode for a very short time interval). Of course, a 
subscriber unit in the energy saving mode is automati- 
cally activated if its operator activates the transmittercir- 
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cuits of the subscriber unit. 

[0018] Referring to Figure 2, a subscriber unit 1 10 is 
shown in block diagram form. The subscriber unit 110 
is powered by a battery 200, which is directly coupled 
to a timer 202, a clock generator 204 and a microcon- 
troller 206. The microcontroller 206 comprises the heart 
of the subscriber unit 1 1 0, controlling the various circuits 
and sections to transmit and receive information via the 
trunked communication system 100. Those circuits not 
directly coupled to the battery 200 receive power via a 
switch 208, which is controlled (210) so that these sec- 
tions may be temporarily deactivated by removing pow- 
er. 

[0019] When transmitting, audio information im- 
pressed upon a microphone 21 2 is received by an audio 
processing unit 214, which may be of conventional de- 
sign. Responsive to the activation of the PTT signal 244, 
the microcontroller 206 activates (216) the audio 
processing unit, which supplies the processed audio in- 
formation to a transmitter 218. The transmitter 218 is 
selectively coupled (via an antenna switch 220) to an 
antenna 222 to radiate information as is known in the 
art. Data information may also be transmitted when pro- 
vided by the microcontroller 206 to the transmitter 21 8 
via a data line 215. 

[0020] To receive information, the antenna switch 220 
is controlled (224) by the microcontroller 206 to couple 
the antenna 222 to a receiver 226. A recovered base- 
band signal 228 is processed by a demodulator 230 
when activated 232 by the microcontroller 206. Voice 
(audio) information 238 is routed from the demodulator 
230 to a speaker 236 for presentation of the information 
to the subscriber. Data (such energy saving codes sent 
from the central 1 02) recovered by the demodulator 230 
is provided directly (via received data line 234) to the 
microcontroller 206 for processing. Data messages may 
also be processed and presented to an operator via a 
display 235. 

[0021] To enter the energy saving mode, the micro- 
controller programs (236) a timer 202 for a time interval 
related to a code received from the central 1 02. As pre- 
viously mentioned, this code is based upon the central's 
prediction of a future time interval during which there is 
low probability of the subscriber unit transmitting or re- 
ceiving a message. Preferably, a portion of the code 
contains information that may be decoded to determine 
the time interval that the subscriber unit is to remain in 
the energy saving mode. Alternately, the code may iden- 
tify a particular one of several time intervals stored within 
the microcontroller 206 or in "off-chip" memory. In any 
event, the microcontroller temporarily suspends power 
from non-essential circuits by opening (210) the power 
switch 208. Lastly, the microcontroller also commands 
(238) the clock source 204 to provide a reduced rate 
clock signal 240, to further conserve energy. 
[0022] At the conclusion of the "sleep" interval, the 
timer 202 (which is directly coupled to the battery 200 
and receives continuous power) asserts a signal 242, 



which triggers the microcontroller to "awake" (return) 
from the energy saving (sleep) mode. This is accom- 
plished by the microcontroller by closing (210) the 
switch 208 and instructing (238) the clock source 204 to 

5 provide the dock signal 240 at its typical operating rate. 
Once recovered from the energy saving mode, the sub- 
scriber unit 110 operates to receive any messages 
stored by the central 1 02. If no messages are forthcom- 
ing, the subscriber unit (or group) operates to automat- 

10 ically re-enter the energy saving mode for the time pe- • 
riod last received. The subscriber unit continues to exit 
(and look for stored messages) and re-enter the energy 
saving mode for a fifteen minute interval. According to 
the invention, a new energy saving time interval (which 

15 may be longer, shorter, the same as the last interval, or 
a command not to energy save) is sent from the central 
each fifteen minutes, which represent a prediction of the 
subscriber unit's (or group's) communication activity for 
the next fifteen minutes. 

20 [0023] During the sleep interval, however, the sub- 
scriber unit may have roamed out of communication 
range with the central station. As is known, an out of 
range situation may be detected by determining whether 
any information is being received on the control/signat- 

25 |jng channel. Moreover, even if some information may 
be received, if the data error rate is sufficiently high, in- 
telligible communication is not possible in a practical 
sense. Should a subscriber unit determine that it has 
roamed out of range, the subscriber unit re-enters the 

30 energy saving mode for either the last received time in- 
terval or a fixed time interval (that may be longer or 
shorter that the last received time interval) stored within 
the subscriber unit. This procedure continues until the 
subscriber has re-established contact with the central 

35 and received a new energy saving time interval at the 
central's normal fifteen minute transmissions. 
[0024] Alternately, the microcontroller may enter the 
energy saving mode after determining that communica- 
tion with the central station is not possible due to a func- 

40 tional error detected by diagnostic routines executed at 
regular intervals by the microcontroller 206. In this way, 
battery power is not wasted powering circuits that can- 
not communicate due to the faulty operation of other cir- 
cuits. Preferably, once a fault is detected, the subscriber 

45 unit continues to enter and exit the energy saving mode 
in the event that the fault causing the error is temporary, 
or that proper operation may be restored through some 
corrective action taken by the subscriber (e.g., changing 
channels, priority levels, etc.). 

so [0025] In certain circumstances, the subscriber may 
desire to transmit during a time when the subscriber unit 
is operating in the energy saving mode. This is particu- 
larly likely since the energy saving operation of the sub- 
scriber unit 1 1 0 is transparent to the subscriber. Accord- 

55 ing to the invention, should the microcontroller 206 de- 
tected the PTT signal 244 while operating in the energy 
saving mode, the subscriber unit 110 quick exits this 
mode as discussed above. In this way, the present in- 
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vention provides an energy saving mode that provides 
both for messages transmitted and received during the 
"sleep" interval. 

[0026] Referring to Figure 3, the subscriber unit's 1 1 0 
operation begins in decision 300, which determines 
whether the subscriber unit has received a command to 
enter the energy saving (sleep) mode. If so, the routine 
proceeds to step 302 where a timer (202) is pro- 
grammed (236) for the time interval that the subscriber 
(110) will operate in the energy saving mode. The timer 
is started in step 304, after which the non-essential cir- 
cuits are inactivated in step 306. After deactivation of 
the non-essential circuits, the routine proceeds to deci- 
sion 308, which determines whether the timer has ex- 
pired. If not, the routine proceeds to decision 310, which 
determines whether the PTT switch has been activated. 
A negative determination of decision 31 0 results in a op- 
erational loop being formed between decisions 308 and 
decisions 31 0. The loop is exited when the timer expires 
or when the push-to-talk switch is activated. Assuming 
that the timer has expired, the routine proceeds from de- 
cision 308 to step 312, where the non-essential circuits 
are reactivated so that the subscriber unit becomes fully 
operational. After reactivation, the routine proceeds to 
reference letter A. 

[0027] Alternately, the loop may be exited if decision 
310 determines that the PTT switch has been activated. 
Such a determination cause the routine to proceed to 
step 314, which reactivates the "sleeping" non-essential 
circuits. The now fully operational subscriber unit trans- 
mits a channel request (step 31 6) after which the call is 
processed normally (step 317). 

[0028] Assuming that decision 300 determines that a 
sleep mode command was not received, the routine pro- 
ceeds to decision 318, which determines whether a 
channel grant code was received from the central sta- 
tion. If so, the subscriber unit operates to monitor an as- 
signed channel (step 320). The subscriber unit will re- 
main on this channel to process the call (step 322) to its 
conclusion, after which the routine will return control to 
reference letter A. If a channel grant was not received, 
decision 31 8 routes program flow to decision 324, which 
determines whether the subscriber unit is receiving the 
control channel. If the subscriber unit is not receiving 
control/signalling information (and the unit has not found 
an operational fault via the diagnostic routines), the sub- 
scriber unit assumes that it has roamed out-of-range of 
the central station, and an out-of-range indication is pre- 
sented to the operator in step 326. The out-of-range in- 
dication may comprise an audible tone, an visible indi- 
cator, or other suitable means to inform the operator that 
communication is impossible due to its operational dis- 
tance from the central station. 

[0029] Since the subscriber unit has determined that 
it is out of communication range, the present invention 
contemplates the subscriber unit entering the energy 
saving mode until such time as the subscriber has re- 
entered communication range. Accordingly to the pre- 



ferred embodiment, the routine proceeds from step 326 
to reference letter C (step 302), where the timer is pro- 
grammed for the last received sleep interval. After pro- 
gramming, the timer is started (step 304) and the energy 

5 saving steps are executed as previously described. Al- 
ternately, the subscriber unit may proceed to optional 
step 328, where the timer is programmed for an extend- 
ed steep duration to allow the subscriber sufficient time 
to come back within communication range. If optional 

10 step 328 is executed, the routine proceeds to reference 
letter D (step 304), which starts the timer and enters the 
energy saving mode for the time interval specified by 
step 328. 

[0030] Assuming that the subscriber unit is receiving 
15 the control channel, the routine proceeds to decision 
330, which determines whether the PTT switch has 
been activated. If so, the routine proceeds to step 316, 
where a channel request is transmitted to the central 
station. After transmitting the request, the subscriber 
unit operates to process the call (step 31 7) following nor- 
mal procedures after which the routine proceeds to ref- 
erence letter A. 

[0031] Referring to Figure 4a, the central station be- 
gins its operational routine in decision 400, which deter- 
mines whether a call request was received from a sub- 
scriber unit. If not, the routine proceeds to reference let- 
ter F of Figure 4b. However, if a call request was re- 
ceived, the routine proceeds to decision 402, which de- 
termines whether a communication channel is available 
to assign to the requesting subscribing unit. If not, a "no 
channels available" message is transmitted to the sub- 
scriber (step 404) and the call request is placed in a 
queue (step 406) to await an available channel. Follow- 
ing this, the routine returns to reference letter E. Assum- 
ing that a channel is available for communication, the 
routine proceeds to step 408, which determines whether 
the subscriber unit to be called is currently engaged in 
another conversation (i.e. BUSY). If so, the routine pro- 
ceeds to reference G of Figure 4c. However, if the sub- 
scriber unit is not busy, the routine next determines 
whether the subscriber is operating in the energy saving 
mode, and therefore, will not be responsive to a com- 
mand to communicate If so, the routine proceeds to ref- 
erence letter G of Figure 4c. Conversely, if the subscrib- 
er is not sleeping and is available to receive the call, the 
routine proceeds to step 41 2, where channel grant is 
transmitted to the subscriber units so that the call may 
commence. After sending the channel grant, the routine 
proceeds to reference letter H of Figure 4d. 
[0032] Referring to Figure 4b, the routine continues in 
step 416, where the communication history table is ex- 
amined for either a single subscriber unit or a selected 
talk-group. According to the preferred embodiment of 
the invention, the history table is examined in fifteen 
minute intervals. Thus, decision 418 determines wheth- 
er the subscriber (or group) transmitted or received a 
call in the last fifteen minutes. If not, decision 420 deter- 
mines whether there has been any communication ac- 
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tivity in the last thirty minutes by examining another fif- 
teen minute interval. If no communication activity is 
found in decision 420, the routine turns to decision 422 
to determine whether there has been any communica- 
tion activity in the last forty-five minutes. If still no com- 
munication activity is discovered, the routine proceeds 
to decision 424, which determines whetherthe subscrib- 
er unit has transmitted or received a call in the past hour. 
If so, the subscriber unit (or group) may be expected 
(predicted) to communicate within the next fifteen min- 
utes. According, the routine proceeds to step 426, which 
commands the subscriber unit (or group) to enter the 
energy saving mode for a short time interval (preferrably 
one second). Upon receiving this command, the sub- 
scriber unit (or group) operates to automatically enter, 
exit (and check for stored messages), and reenter the 
energy saving mode for the next fifteen minutes; each 
energy saving period lasting one second. 
[0033] An affirmative determination of either deci- 
sions 418, 420, or 422 (or a negative determination of 
decision 424) routes control to decision 428, where the 
just determined past communication activity is correlat- 
ed (compared) to the same time interval for the previous 
business day. That is, the present invention compares 
Monday's communication activity with the previous Fri- 
day's communication activity, if the subscriber unit nor- 
mally has Saturday and Sunday as non-business days. 
In this way, a day having negligible communication ac- 
tivity is not compared to a normal business day's com- 
munication activity. Moreover, the present invention 
compares the same time periods of the two business 
days. For example, if on a Wednesday decision 422 de- 
termines at 11:15 am that there has been a communi- 
cation within the last forty-five minutes (compared fif- 
teen minutes at a time), that subscriber's (or group's) 
communication activity for Tuesday between 10:30 am 
and 11:15 am is compared to determine their correla- 
tion. If decision 428 finds a correlation factor above a 
predetermined threshold, there is only a very small prob- 
ability that communication will take place in the next fif- 
teen minutes. Accordingly, the central commands the 
subscriber unit (or group) to enter the energy saving 
mode for a long (preferrably one minute) time interval. 
Alternately, if the correlation is not sufficiently high, there 
exists a somewhat higher likelihood that communication 
will take place in the next fifteen minutes. In these cases, 
the routine proceeds to step 432, where the central 
sends an energy saving interval of an intermediate du- 
ration (preferrably thirty seconds). 
[0034] Referring to Figure 4c, the portion of the central 
routine executed when the subscriber is busy begins 
with step 460, where a channel grant is transmitted to 
the requesting subscriber along with an appropriate an- 
nouncement message (i.e., the called subscriber is busy 
or sleeping) indicating that a message for the called par- 
ty will be stored by the central station if desired by the 
requesting subscriber. To receive this message, the 
central station monitors the assigned channel (step 



462), and determines whether a message has been re- 
ceived within a time interval from the requesting sub- 
scriber (decision 464). If no message is received, the 
routine proceeds to reference letter E of Figure 4a. Con- 
5 versely, if a message is received from the requesting 
subscriber unit, the central (102) stores the message 
(1 1 4) for later forwarding to the busy subscriber. Follow- 
ing this, the routine proceeds to reference letter E of Fig- 
ure 4a. 

[0035] Referring to Figure 4d, the portion of the cen- 
tral routine executed following a channel grant begins 
in decision 468, which determines whether call requests 
are waiting in the queue. If so, the routine proceeds to 
decision 470, which determines whether a channel is 
available. If not, the routine proceeds to reference letter 
E of Figure 4a. However, if channels are available, a 
channel grant is transmitted to the subscriber at the top 
of the queue (step 472). After this, the queue is updated 
(step 474) so that the next subscriber is placed at the 
top of the queue and will receive the next available chan- 
nel. Following the queue updating, the routine proceeds 
to reference letter E of Figure 4a. 



Claims 

1. In a radio communication system (100) having at 
least one central station (1 02, 1 04, 108) for allocat- 
ing radio frequency communication channels 
among a plurality of subscriber units (110, 110), a 
method for temporarily deactivating at least one of 
the plurality of subscriber units, which method being 
characterised by the steps of: 

(a) determining whether the at least one sub- 
scriber unit (110) is non-functional due to a de- 
fect or operational fault; 

(b) deactivating non-essential circuits at the at 
least one subscriber unit for a time interval in 
response to a determination that the at least 
one subscriber is non-functional; 

(c) reactivating said non-essential circuits by 
the at least one subscriber unit periodically in 
order to determine if the fault condition is no 
longer present at the at least one subscriber 
unit; and, 

(d) monitoring the radio communication system 
(100) if the fault condition is found to be no long- 
er present in step (c) in order to determine if a 
message has been sent by the at least one cen- 
tral station (102, 104, 108). 

2. A subscriber unit for a radio communication system 
(1 00) having at least one central station (1 02, 1 04, 
108) for allocating radio frequency communication 
channels among a plurality of subscriber units (1 00, 
100), which subscriber unit characterised in that 
it comprises: 



15 



20 



25 



30 



35 



40 



45 



50 



6 



11 



EP0 711 089 B1 



12 



means (206) for determining whether the sub- 
scriber unit (110) is non-functional due to a de- 
fect or operational fault; 
means (206) for deactivating non-essential cir- 
cuits in the subscriber unit (110) for a time in- s 
terval in response to a determination that the 
subscriber is non-functional; 
means (206) for reactivating the non-essential 
circuits periodically in order to determine if the 
fault condition is no longer present at the sub- 10 
scriber unit; and, 

means (206) for monitoring the radio commu- 
nication system (100) if the fault condition is 
found to be no longer present in order to deter- 
mine if a message has been sent by the at least 1$ 
one central station (102, 104, 108). 



Patentanspruche 

1 . Verfahren zum vorubergehenden Deaktivieren von 
wenigstens einer Teilnehmereinheit von mehreren 
Teilnehmereinheiten in einem Funk-Kommunikati- 
onssystem (100) mit wenigstens einer Zentralstati- 
on (102, 104, 108) zum Zuweisen von Hochfre- 25 
quenz-Kommunikationskanalen an mehrere Teil- 
nehmereinheiten (110, 110'), wobei das Verfahren 
durch die folgenden Schritte gekennzetchnet ist: 

a) Bestimmen, ob die wenigstens eine Teilneh- 30 
mereinheit (110) infolge eines Defekts oder ei- 
ner Betriebsstdrung nicht funktionsfahig ist; 

b) Deaktivieren nicht benotigter Schaltungen in 
der wenigstens einen Teilnehmereinheit wah- 
rend eines Zeitintervalls als Antwort auf eine 35 
Bestimmung, dass die wenigstens eine Teil- 
nehmereinheit nicht funktionsfahig ist; 

c) periodisches Reaktivieren der nicht benotig- 
ten Schaltungen durch die wenigstens eine 
Teilnehmereinheit, um zu bestimmen, ob der 40 
Storungszustand in der wenigstens einen Teil- 
nehmereinheit nicht mehr vorhanden ist; und 

d) Uberwachen des Funk-Kommunikationssy- 
stems (100), wenn im Schritt c) festgestellt 
wird, dass der Storungszustand nicht mehrvor- 45 
handen ist, um zu bestimmen, ob eine Nach- 
richt von der wenigstens einen Zentralstation 
(102, 104, 108) gesendet wurde. 

2. Teilnehmereinheit fur ein Funk-Kommunikationssy- so 
stem (100), das wenigstens eine Zentralstation 
(102, 104, 108) zum Zuweisen von Hochfrequenz- 
Kommunikationskanalen an mehrere Teilnehmer- 
einheiten (110, 110') aufweist, wobei die Teilneh- 
mereinheit dadurch gekennzelchnet ist, dass sie 55 
enthalt: 

• Mittel (206) zum Bestimmen, ob die Teilneh- 



mereinheit (110) infolge eines Defekts oder ei- 
ner Betriebsstorung nicht funktionsfahig ist; 

• Mittel (206) zum Deaktivieren nicht benotigter 
Schaltungen in der Teilnehmereinheit (100) 
wahrend eines Zeitintervalls als Antwort auf ei- 
ne Bestimmung, dass die Teilnehmereinheit 
nicht funktionsfahig ist; 

• Mittel (206) zum periodischen Reaktivieren der 
nicht benotigten Schaltungen, um zu bestim- 
men, ob der Storungszustand in der Teilneh- 
mereinheit nicht mehr vorhanden ist; und 

• Mittel (206) zum Uberwachen des Funk-Kom- 
munikationssystems (100), wenn festgestellt 
wird, dass der Storungszustand nicht mehr 
vorhanden ist, um zu bestimmen, ob eine 
Nachricht von der wenigstens einen Zentralsta- 
tion (102, 104, 108) gesendet wurde. 



Revendlcations 

1. Dans un systeme de radiocommunication (100) 
ayant au moins une station centrale (1 02, 1 04, 1 08) 
pour affecter des voies de telecommunications hau- 
te frequence parmi une pluralite de postes d'abon- 
nes (110, 110), proc6d6 pour desactiver temporai- 
rement au moins un de la plurality de postes d'abon- 
nes, lequel procede etant caracterise par les eta- 
pes de : 

(a) determination si le au moins un poste 
d'abonne (110) est non fonctionnel, en raison 
d'un defaut ou d'un defaut de fonctionnement ; 

(b) deactivation de circuits non-essentiels a le 
au moins un poste d'abonne pendant un inter- 
vals de temps en reponse a une determination 
que le au moins un abonne ne fonctionne pas ; 

(c) reactivation desdits circuits non-essentiels 
par le au moins un poste d'abonne periodique- 
ment, de maniere a determiner si la condition 
de defaut n'est plus presente a ie au moins un 
poste d'abonne ; et, 

(d) surveillance du systeme de telecommunica- 
tions radio (1 00) si la condition de defaut est 
constatee comme n'etant plus presente a reta- 
pe (c), de maniere a determiner si un message 
a 6te envoye par la au moins une station cen- 
trale (102, 104, 108). 

2. Poste d'abonne pour un systeme de radiocommu- 
nication (1 00) ayant au moins une station centrale 
(1 02, 1 04, 1 08) pour affecter des voies de telecom- 
munications haute frequence parmi une pluralite de 
postes d'abonn6s (100, 100), fequel poste d'abon- 
ne caracterise en ce qu'il com p rend : 

un moyen (205) pour determiner si le poste 
d'abonne (110) est non fonctionnel, en raison 
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d'un d6faut ou d'un d6faut de fonctionnement ; 
moyen (206) pour desactiver des circuits non- 
essentiels dans le poste d'abonne (110) pen- 
dant un intervalle de temps en reponse a une 
determination que I'abonne ne fonctionne pas ; s 
moyen (206) pour reactiver les circuits non-es- 
sentiels periodiquement, de maniere a determi- 
ner si la condition de defaut n'est plus presente 
au poste d'abonn6 ; et, 

moyen (206) pour surveiller le systeme de ra- 10 
diocommunication (100) si la condition de de- 
faut est constatee comme n'etant plus presen- 
te, de maniere a determiner si un message a 
ete envoyd par la au moins une station centrate 
(102,104,108). 15 
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